Abstract
Introduction
Working as a college professor of both preservice teachers on campus and online Master's Degree students in the field of Instructional Design and Technology we are embracing the increasing global diversity of students in our classrooms. In fact, we are working hard to find effective ways to harness the expanded global perspectives to maximize learning opportunities in our classrooms. The field of technology is unique in its ability to offer a powerful bridge for crossing disciplines with any content area of interest. The combined increased diversity in students' personal knowledge and experiences and diversity of academic and professional goals broadens the overall perspectives offered and increases learning opportunities for all learners. Many students have stated how they are seeing a broader global perspective of the field and can now see cross discipline intersection points between different fields of study through Instructional Design and Technology. They feel better prepared to teach or train and capitalize on the benefits of cross discipline instructional practices. Selecting appropriate technologies can assist in facilitating the needed collaboration, teamwork, and dialogue needed for sharing expanded perspectives and disciplines for solving complex problems.
Cross Discipline
Crossing disciplines and examining how they intersect is a great way to see the "big picture perspectives needed to deal with complex problems and issues that resist standard disciplinary resolutions" [4] . Rather than viewing issues through a single discipline, it requires looking at broader interdisciplinary perspectives, how they cross, compare, borrow, integrate, or even transdiscipline completely new methods. Cross discipline studies is a way to "provide critical bridges among diverse schools of thought, helping students experience firsthand the interplay among the academic disciplines and how that interaction broadens our thinking and approaches to problem-solving" [6] . Cross discipline studies allows learners to "produce something much higher and more creative" especially when "going beyond the aggregation of insights from different disciplines by integrating them" [15] . In essence, facilitating a comprehensive understanding to solve complex problems. When researching the literature for cross-discipline studies one may need to expand the search terms examined to include interdiscipline, multidiscipline, and transdiscipline. Interdiscipline studies often refer to solving complex problems requiring more than one discipline perspectives. Multidiscipline is often used for comparing two or more disciplines. Transdiscipline is considered a more comprehensive high-level synthesis of different disciplines applied to ideas or methods. By implementing small crossdiscipline challenges, teams have the potential of reaching high levels of performance.
Cross Discipline Instructional Technology Tools
With the massive and rapid expansion of new digital tools it has become very difficult to keep pace with the ever changing instructional design landscape. By sharing we can expand our repertoire of relevant digital tools in light of the instructional benefits offered to learners. Selecting digital tools offering multiple modes of acquiring information, communicating, collaborating, analyzing, and presenting expands learners abilities to understand and find innovative solutions. Having learners construct knowledge through authentic active inquiry-based exploration of problems follows current best instructional practices. It can be used to build a solid foundation for thinking, reasoning, and learning, so students will be able to effectively resolve complex issues as they are presented. Implementing case studies, theme based, and problem based lesson structures are good ways to capitalize on high level thinking skills needed to address challenging problems. Presenting learners with authentic real world issues can add an additional motivational spark for in depth research and analysis. With the tremendous growth of new technology tools available, collaborating and solving authentic problems across disciplines and across the globe is becoming much easier. Technology supported cross-discipline studies using a wide variety of media are a great way to infuse lessons with "varied teaching techniques to capture the interest of a diverse student population" [6] . The digital tools selected should capitalize on facilitating talent to reach the desired objectives. Modern digital tools have moved beyond number crunching alone to include visual design strategies for building multiskill sets needed for creativity and innovation. Some of the best categories of digital tools used to facilitate cross discipline studies are provided as follows. They include graphic organizers, research, pre-and postassessment, collaborative, and presentation tools.
Cross Discipline Globalization
The modern world is becoming more diverse as we transition towards global learning environments. By fostering an appreciation for our differences we will be able to interact productively as groups with all people from all discipline areas. By capitalizing on divergent experiences we can expand our perspectives and begin to promote reflective dialogue towards finding unique solutions to challenges presented. Effective collaborative efforts facilitated through the use of current digital tools can assist in guiding learners to prepare for the reality of globalization in all discipline areas both in classrooms and the work environment. The best current digital tools used for facilitating global learning experiences focus on communications and collaborations. Current digital tools encouraging collaboration help us shift towards a participatory model of international exchange. It includes synchronous learning environments and asynchronous digitally mediated international exchanges. Both formats help to "expose students to different ways of thinking" [9] . Deeper, higher level, more comprehensive analysis through multiple perspectives can assist learners in fostering creative and comprehensive solutions to issues addressed. "Consideration of diverse perspectives is essential as we educate students for life in a future where national boundaries will be blurred by global imperatives" [8] .
Global knowledge skill sets should include authentic problems, conducting needs analysis, researching, debating, collaborating, synthesizing, analyzing, reflecting, revising, and presenting possible solutions. An important component also includes teaching intercultural skills for working together effectively through an appreciation and acceptance of the wide range of values, cultures, and talents each team member brings to the group. The acceptance of differences and diversity in all the team members is an important step needed to gain cultural sophistication. Capitalizing on diverse talents through successful interactions helps to prepare learners to be connected, responsible, and productive by building on their combined strengths.
With the ability to digitally share text, images, whiteboards, and audio video conferencing without limitations on times and places, international exchanges are becoming more transparent. International exchanges, when properly focused, can serve as the catalyst for building knowledge globally. Widened perspectives enrich knowledge acquisition and combined team efforts can accelerate the pace. Instructors and trainers have the opportunity to leverage globalization to capture knowledge, synergy and innovation needed to adapt to changing conditions in education and in the workplace.
Cross Discipline Collaborations
Group work or teamwork collaborations have become an integral part of today's classrooms and work environments as a way to work together effectively and efficiently. Teamwork is a basic skill used to accomplish mutual goals and objectives. Much of the research cites cases of increased learning, productivity, and satisfaction stemming from "team spirit, work ethic, and equal team member contributions" [10] . There are many digital tools to select from for promoting collaborative efforts for authentic meaningful group interactions. To respond to the "need for increased team productivity and the present need for students to come into the workforce with effective interdisciplinary team skills" implementing teamwork using collaborative technologies provides an elegant solution unbounded by time and place [10] . Teamwork can be used to capitalize on the synergy of collaborating with peers for social support, expanded perspectives, increased knowledge capital, and finding innovative solutions. Using diverse teams can add another layer of enlarged global perspectives.
Collaboration can be implemented to leverage creativity and teamwork. Research has demonstrated potential benefits in areas of increased productivity, learning, higher levels of effectiveness, and personnel satisfaction when designed appropriately with clear goals, policies, time allowed, and shared contributions. It can begin with team building, so the needed social foundation is in place before beginning the workflow process. Cultivating trust and building the social capital first promotes the needed relationship building for effective team communications. When working in teams it is important to build effective communications and tolerance for the different ideas brought forth. Rewarding teams for working together effectively and efficiently can go a long way towards ensuring long-term success.
Having groups brainstorm together, they can identify issues quickly, while researching and formulating potential solutions at a much quicker combined pace. Keeping the team sizes small can keep the communications at a more manageable level. Using cross discipline teams can assist in keeping perspectives broad so all can see the big picture issues. By selecting the best technology tools for the job they can be used to leverage the team knowledge assets. Some of the organizational team issues can then include goal setting, measuring the team's progress, and having success dependent upon the group success.
Cross Discipline with Web 2.0 Tools
Integrating Web 2.0 tools into instruction can be a great way to promote cross discipline studies. Web 2.0 tools can be used to "embrace and promote new learning environments" [3] for students through active participation in locating, researching, discovering, communicating, collaborating, sharing, innovating, creating, evaluating, building information literacy, and self publishing [7] . Many of the collaborative communication tools can be used to increase knowledge and connect learners from around the globe. "Students partaking of this rich international conversation find themselves catapulted beyond the physical boundaries of the classroom" [1] . Providing meaningful integration of new technologies can "revolutionize the way students and teachers engage with concepts, collaborate with one another, and use digital literacies" [11] .
Web 2.0 tool selection options can vary widely. It will be up to you, the facilitator, to determine the primary learning objectives by which to narrow the search and make the final selections for the desired digital tools. Cross discipline lesson plans integrated with Web 2.0 tools requires a mixture of vision and excitement to engage and challenge student learning. "The new generation of Web 2.0 solutions are easier to use, more engaging and are making a larger impact upon collaboration and communication in the classroom" [14] . Part of the challenge is finding innovative ways to bring together instructors, students, mentors, and experts for social scholarship to create the "cyberinfrastructure needed for increased innovation, globalization, and knowledge networking" [5] . Web 2.0 learning environments providing opportunities for collaboration can change the "way learners can retrieve, share and evaluate information, and create knowledge [2] . By designing learning challenges within the social environment we can promote cognitive engagement through the coconstruction of knowledge and exchange of ideas. By making learning interesting, fun, and challenging it is a great way to capture students' imagination and passion for the topic and continued learning.
A good starting place for online lesson planning is to begin with an analysis of learner needs, goals and objectives, while aligning the content and tools selected for engaging student learning. Quality instructional practices often include an intellectual challenge through authentic, interactive, collaborative, generative, inquiry, problem-based learning opportunities to assist students in thinking critically about the content. Many of the current Web 2.0 tools align perfectly for creating compelling learning opportunities for students. Teaching students to "effectively and creatively find, evaluate, analyze, use, and communicate information" initiates important lifetime skills [13] .
The following online resources can be used for helping instructors and students to select the type of Web 2.0 tool to best match the desired learning goals. Based on a derivation of Bloom's Taxonomy Model for higher-level thinking skills by author Samantha Penney, from the University of Southern Indiana (2010) includes the main categories of 1) creating, 2) evaluating, 3) analyzing, 4) applying, 5), understanding, and 6) remembering. Below is an example of the model in text form with the Web 2.0 tools applied. The online pyramid from Krathwohl and Anderson (2001) is an adaptation of Blooms Taxonomy (1956) . Using this as a guide is one way to begin selecting appropriate Web 2.0 tools for targeted instructional learning goals. This list is a great beginning point for analyzing the tool options. Many additional tools could be included in this list. However, it is important to keep in mind some tools could be placed into more than one area depending on how each is used. The Stripling Inquiry-Based Model (2010) was designed as a student centered framework for learning. It includes six main phases of student generated critical thinking, including; 1) connect, 2) wonder, 3) investigate, 4) construct, 5) express, and 6) reflect. Below is a condensed example of the approach combined with some Web 2.0 tool examples added to assist in making tool selections for teaching and learning. Again, many additional tools could be added to this list or some could be included in more than one category. Below is a copy of the Inquiry and Web 2.0 Tools Integration Guide. The teachers also created a website to hold additional lesson information, such as the introduction, examples, instructions, practice activities, lesson activities, resources, and assessment rubrics. The pre-service teachers felt the combination of using VoiceThread and KidPix was a good way for students to take abstract concepts and make them more concrete by having students create their own images using their own voices to communicate concepts while including their own personal experiences.
By using a combined mixed media tactic, it was found to have the added value of even richer learning experiences. For example, in the past teachers developed an art lesson for their students using a digital art program to create their own artwork. The teachers could then use the lesson developed for authentic hands on learning experiences for their students while combining the project with any content area of interest to be taught. Even though the content had depth, the project itself was onedimensional, in that when completed the learning ended. By taking it one step further and displaying the student work on VoiceThread it opens up a whole new dimension, with the students providing their own story and voice reflections on the learning process. In addition, the instructor, classmates, family, friends, and the global learning community are able to add comments and questions to extend the content, and support learners' efforts.
Through the pilot and viewing additional external online examples, it clearly demonstrated how instructors could use VoiceThread in the classroom for active multimodal engaged authentic inquirybased learner critiques, explanations, analysis, interpretations, demonstrations, reports, presentations, debates, collaborative interactions, practice, and motivation. Learners can create digital narratives and documentaries while developing their personal voice and creating their own portfolio of work. It is an ideal environment for differentiated instruction and inquiry-based learning applied to any content area of interest. Instructors can also post video lectures, podcasts, slides, notes, demonstrations, and learning challenges for students with the ability to ask additional questions, and post responses.
One of the technological advantages found when using the VoiceThread technology is how the media options are extended through the use of multiple channels at one time. Instead of pure text-based chat or whiteboards used individually and separately, these features are combined in one place with the addition of audio. This multi-media approach opens up the possibility of reaching more diverse student populations and learning preferences. Online interactions become more authentic, interactive, and immersive for student participants through written words, drawing, images, and personal audio narratives. Online communications become more natural and accessible to student learners and support multimodal collaborative teaching and learning practices.
To begin creating your own VoiceThread, go to their website and register for an account, then sign in. You can browse existing VoiceThread productions as a resource or they can be used as way to brainstorm additional ideas on how you might be able to use and implement this Web 2.0 tool for your own productions. By selecting the top browse button it will take you to the browse page. From there, you will find a top browse search box for typing in the desired topics to begin narrowing the search results.
To begin creating your own page, select the create tab along the top and it will take you to a page where you can select the upload link to bring in your images, documents, or videos from your computer, media source, or from a website address. After uploading the desired media, the next step is to select the comment link, then from the media window select the second comment link below the media to be able to edit. You will be able to record, type, or use a webcam to record a video, or make a comment by phone. To record your own voice simply select the record button and begin talking. When you are finished, press the stop recording button. Press the save button to save the recording. Or, if you make an error, press cancel and you may record again. To listen to your recording, press the personal icon on the left side of the media. With your media and voice recorded, select the share button and you will see several options. If you select the publishing options along the bottom you can make the VoiceThread open to the public, if desired. Since we used teacher recordings delivered to students, this is the option we selected to allow anyone to view comments, and save the setting. Another share option is the link along the bottom called "embed" to place the VoiceThread directly into a web page. From the embed window, highlight the embed code in the text box, select the copy button, and the done button. If you are embedding the VoiceThread into a web page using a web authoring program, switch to the Code view, click between the body tags and go to Edit>Paste. Then, switch to Design view and save the page. Next, go to File>Preview in Browser to test before uploading the page to the server. Or, if you do not want to embed VoiceThread into a web page from the share page, select the get a link button and then the copy the link button. The classroom teachers, in the pilot, elected to allow anyone to view and comment so it would be open to the public for anyone to view. Before leaving the create window, select add a title and description link. Then, from the tabs along the top, select "my voice" to be able to view it. Each VoiceThread has a small thumbnail and in the lower right corner you will find a menu with a wheel icon. By selecting the menu you will find additional editing options.
If you need any additional assistance when you login to VoiceThread, look along the top of the window to find the support link. There you will find "how to" answers for frequently asked questions, manual tutorials, discussion support, and contact information if needed. In addition, from the top "community" link you can find a library database, user shared resources, user discussion link, and press publication links. The top "about" link has some great product information details to assist you on issues such as accessibility and many more. The top "product" link will take you to information related to K-12, higher education, business, and professional accounts. Remember, YouTube also has excellent tutorials, if needed to support your efforts.
Based on the initial pilot study it was easy to see how beneficial it is to integrate Web 2.0 technologies into the classroom to promote cross discipline studies with any content area of interest. Even though the pilot was directed towards the elementary classroom instruction it could easily be modified and adapted for middle school, high school, college, or working professionals.
Conclusion
To begin the process of technology infused cross discipline studies it begins with an informed analysis of the learner needs and instructional goals. Then, appropriate technology resources can be aligned to design quality teaching and learning experiences. It is important to teach learners to effectively select appropriate resources, seek out multiple comparisons for cross checking the sources, content, and analysis of the research. With the massive and increasing number of Web 2.0 tool choices available, it can be a bit overwhelming just trying to decide where to start. Having a good organizational plan, and list of quality resources helps make the needed selections.
Making the effort to include cross discipline studies can pay off by broadening perspectives and synthesizing the best information from each field.
Cross discipline studies really shines through the subsequent integration for building comprehensive understandings to solve complex problems requiring innovative solutions. Cross discipline studies do not have to be limited to two disciplines but rather offers opportunities for multiple discipline research, if desired. After you get the chance to observe and experience many of these tools in use, you will understand why it is easy to anticipate some of the most innovative teaching, learning, and workplace solutions will rise out of such diverse, cross discipline, technology infused collaborative efforts.
